This preliminary report describes an adenoviral infection recently recognized in Arabian foals. Clinically, the condition is suggestive of pneumonia and is frequently progressive and fatal. This article refers to 10 cases that had similar histories and postmortem lesions. The presence of large amphophilic intranuclear inclusions in respiratory epithelia of all cases suggested a viral etiology and prompted the current investigation.
Review of Literature
Adenoviral infcctions of thc rcspiratory tract have been reported in infants and young childrenz, calvcs4, swinell, and dogs2'. Large basophilic intranuclear inclusions in rcspiratory epithelial cells were described as characteristic features in thesc diseases. T O D I P isolated an agent from an Arabian foal in Pennsylvania with respiratory disease and tentatively classified it as an adenovirus. Unfortunately this foal died but was not evaluated further*.
Two references were given in his article concerning Arabian foals suspected, on the basis of histopathologic findings, of having adenoviral infections. DARBY-SHIRE and PEREIRAS~ reported the identification of adenoviral-precipitating antibody in 43 of 178 horses tcsted in England.
The deaths of 3 Arabian foals between 2 and 6 weeks of age were investigated in Australia12. Two of these foals were described as having histologically distinctive pulmonary lesions with large intranuclear inclusions. Since the authors felt that these inclusions resembled those seen in the livers of dogs with infectious canine hepatitis and that the pulmonary lesions were comparable to those known to occur in adenoviral infections of children, calves, and pigs, they tentatively diagnosed the condition as an adenoviral bronchitis.
Herpetic infections have been associated with pneumonias and the formation of intranuclear inclusions. Equine herpesvirus type l, the rhinopneumonitis virus, causes a mild respiratory infection in young horses and abortion in mares32 7, 13, 20, 23, but is said not to cause fatal disease in neonates unless complicated by secondary infections13. In the aborted fetus acidophilic intranuclear inclusions occur in the lung, liver, and lymphoid tissues. Inclusion bodies have not been reported in adult horses infected with this virusl3. PLUMMER and WATERS ON^^ isolated a virus, now designated equine herpesvirus type 217, from a horse with nasal catarrh. I < A R P A S~~ isolated a virus from a cell culture of equine kidney now designated equine herpesvirus type 317. HSIUNG, et a1.10 isolated a cytomegalic-like agent from spontaneously degenerating equine renal cells in culture, which is now termed equine herpesvirus type 417. Other viruses that cause respiratory infections in horses include myxoviruses, picornaviruses, reoviruses, and the equine arteritis virus6, 13, 22. PLUMMER, et al. 16 isolated and characterized a virus from feces of a horse that was capable of producing an equine respiratory infection and called it PLUMMER equine respiratory virus (PERV). Isolation of a similar but not identical agent, I<entucky equine respiratory virus (KERV), has been reported24.
Materials and Methods

Clinical Cases
Case 1 was a 2-month-old Arabian filly from a large range herd in Nebraska. She had a respiratory disease of 2 weeks duration, but had received no treatment. Following clinical examination and collection of blood this moribund animal was killed and necropsied. Case 11 was a 3-month-old Arabian colt from a herd of 3 range mares in Wyoming. He had had a respiratory condition for 2 weeks prior to admission and had been extensively treated with antibiotics. After this animal had been observed and samples of blood collected over a period of 7 days, he was near death and so was killed and necropsied.
Case I11 t o X were identified in a search through necropsy records in the files of the Department of Pathology, College of Veterinary Medicine and Biomedical Sciences, Colorado State University. Records and tissue sections from 24 foals under 4 months of age with pneumonia were examined for features resembling those encountered in Cases I and 11. This group consisted of 10 Arabian and 14 non-Arabian foals, all originating from herds that varied in size and management practices.
Clinical Evaluation
Clinical examination of Cases I and I1 included determination of body temperature, pulse and respiratory rates, and gross physical abnormalities. Blood evaluations consisted of determination of hemoglobin, packed cell volume (PCV), and total (WBC) and differential white cell counts. Samples of blood were taken in ethylene diamine-triacctic acid vials and serum-separation vials.
Euthanasia and Tissue Preparation
Euthanasia of Cases I and I1 was performed using succinyl choline or pentobarbital sodium administered intravenously to effect. At necropsy, paired tissue samples were fixed in neutral buffered 10% formaliri and BOUIN'S solutions, embedded in paraffin, sectioned at 5 [ t , and staincd with hematoxylin and eosin (HtkE). Samples of pancrcas and lung werc frozen at -60°C and maintained at that temperature until used for viral isolation.
Virologic Study
A cell culture of equine kidney was prepared as described by Y~~J N G E R~~ and frozen according to the method of LINDSEY and CHOW'S. All cells were used as 2nd passage (HI<2). H K 2 cells were cultured on coverslips in petri dishes in a 5(%, COz-air atmosphere at 37" C. Before inoculation, growth medium was replaced with maintenance medium of 1% fetal calf serum in lactalbumin hydrolysate-EARLE'S base.
Tissues for viral isolation were thawed at 25"C, ground in TENBROECK grinders, and decontaminated by passage through a 0.45 millipore filter. Filtrate was inoculated on blood agar and PPLO (CHALQUEST) plates1 t o test for the presence of bacteria o r mycoplasma. One-half ml of filtrate was inoculated o n monolayers of HI<2 cells in stationary tubes and allowed to adsorb for 1 h ; maintenance medium was then added. Tissue-culture systems were considered to be negative for viral presence and replication if n o cytopathic effect (CPE) occurred after 3 blind passages, each passage being incubated for 5 days. Fluid from systems with positive C P E was inoculated onto HI<2 cells in 3 oz bottles to produce a viral s~ipply which was titrated on H K 2 cells by the REED-MUENCH methodlg.
Ether sensitivity tests were performed by addition of sufficient anesthetic ether t o fluid media containing lo5 TCIDjo of virus to give a final concentration of 20%). This mixture was refrigerated at 4°C for 24 h, the ether removed, and the remaining fluid inoculated onto HK2 cells. Incubation and titration were performed as previously described.
Compliment fixation (CF) tests were performcd using standard microtiter techniques and adenovirus type 1 group-positive antiserum*. Hemagglutination tests followed standard procedures using the isolated virus and red blood cells of human (type 0), rhesus monkey, rat, guinea pig, and mouse.
Hyperimmune serum was prepared by inoculating an adult New Zealand white rabbit with the virus isolated from the pancreas of Case I (PVI). One ml of l o 5 TCIDso of this virus was injected intravenously every 5th day for 6 injections. Blood was collected from the heart 10 days following the last injection and the serum separated and stored at -60°C. The ability of this serum to inhibit viral replication in H K 2 cells was investigated by serum neutralization (SN) tests against the pancreatic viral isolate.
Serum neutralization tests of antiserums to equine herpesvirus types 1 *, 2**, 3**, and 4** against PVI were conducted using 2-fold serum dilutions with 100 to 1000 TCIDso of the virus. Scrum neutralization tests for identification of viral isolates from other organs of Case I and Case I1 were quantitative and employcd hyperimmune rabbit serum in ?,-fold dilutions. The inoculum for SN tests consisted of 0.2 ml of a 1 : 1 serum-virus mixture which had been incubated for 30 minutes at 37°C. This inoculum was placed on H I U cells in stationary tubes and incubated as previously described.
Cover-slip cultures of HI<2 cells were inoculated with PVI and incubated in a 5% COz-air atmosphere at 37°C. At 12, 24, 48 , and 72 h post inoculation (PI) coverslip preparations were washed, fixed in BOIJIN'S solution, and stained with H&E or GIEMSA'S stain; FBULGEN'S technique for DNA was also used. HK2 cells were incubated for 12 h with media containing 50 "g/ml of 5fluoro-2'-deoxyuridinc* before being inoculated with 100 TCIDjo/ml of PVI. These tissue-culture tubes and appropriate control tubes were incubated for 96 h and subsequently examined for CPE.
Results
Clinical examination of Case I revealed a generally alert appearance and normal reaction to external stimuli, rapid tiring, weakness, and poor physical condition. Infrequently a deep, soft, productive cough was noticed. Mucopurulent nasal and ocular discharges were evident ( Fig. 1 ). The labial mucosa had shallow linear ulcers with smooth margins (Fig. 2 ). Heart sounds were muffled, and moist bronchial rales were heard in the antero-ventral portions of both lungs. Abdominal respiratory motions were exaggerated by a double expiratory effort. The respiratory rate was 22 per minute, pulse 84, and body temperature 101.5"F. The total WBC count was in the low normal range (Table I) .
Clinical features in Case I1 were identical to those in Case I except that pulmonary sounds were normal, coughing was very rare, temperature and pulse and respiratory rates were within normal limits, and there was no labial ulceration. The colt had a subnormal, pro- (Table I) .
Of 24 foals under 4 months of age and dying with pneumonia that were represented in the departmental files, none of 14 non-Arabian and 8 of 10 Arabians (Cases III to X) had lesions compatible with those of Case I. They had originated from 5 herds in Colorado, Kansas, Nebraska, and Wyoming. Clinical records of these cases described mucopurulent nasal and ocular discharges, ff uctuating temperatures from 100" to 10b°F, pulse rates from normal to 80 beats per minute, and increased respiratory rates. Moist bronchial rales and coughing were described in 3 cases and diarrhea was noticed in 2 cases. All animals died following variable periods of treatment. Hemograms of Cases 111, IV, V, IX, and X (Table I) indicate a severe absolute lymphopenia and generally an irregular but progressive decrease in the number of neutrophils,
Gross Pathology
Case I was dehydrated and emaciated, with serous atrophy of depot fat. Visceral and somatic lymph nodes were uniformly small and normal to firm in consistency. There were 10 linear erosions and ulcers (1 mm x '/2 to 2 cm) in the labial mucosa, each with its long axis parallel to the mucocutaneous junction; their bases werc pale pink and their margins smooth (Fig. 2) .
The pleural cavity and pleural surface were normal. On opening the thorax both lungs were heavy and failed to collapse. Anteroventral portions of both lungs were purple-brown, firm, and depressed below the adjacent pulmonary surfaces ( Fig. 3 ). Small purple depressed areas were scattered in the pulmonary tissue near the line of demarcation. Upon incision the dark depressed areas were consolidated and floccular yellow mucus exuded from the bronchi and bronchioles. Dorsal and posterior regions of the lungs were pale and slightly overinflated. Numerous gray-white foci (1 to 2 cm in diameter) were randomly scattered throughout the hepatic parenchyma. White, irregularly round, slightly granular foci (2 to 5 mm in diameter) on the subcapsular surface of both kidneys extended a short distance into the cortex in a radial pattern. Numerous, small, randomly scattered white foci (0.1 mm in diameter) were visible beneath the capsule of the pancreas. There was no significant lesion in other organs.
In Case I1 there was no lesion in the labial mucosa, pancreas, and kidneys. Pulmonary lesions were limited to 5 areas of consolidation, approximately 2 x 2 x 3 cm each, scattered in the apical and diaphragmatic regions of both lungs.
In Cases 111 to X, necropsy records of all cases indicated the presence of suppurative bronchopneumonia. Two animals had unilateral renal infarction. Epithelial cells at the margins of labial ulcers were enlarged and had prominent nucleoli but did not contain any inclusion. Neutrophils and a few lymphocytes extended from the bases of the ulcers into the muscle. Secretory cells of adjacent labial salivary glands and their ducts were mildly hyperplastic, swollen, and contained numerous intranuclear inclusions. Degenerating neutrophils and macrophages, necrotic tissue, and glandular secretions occurred focally throughout affected glands. Longer-standing areas of involvement were disorganized and contained foci of necrosis, histiocytes, enlarged fibroblasts, and some neutrophils (Fig. 4) .
Ductal epithelium of the parotid salivary glands was hyperplastic and contained many intranuclear inclusion bodies. The thickened epithelium was often separated into layers by clefts and many cells sloughed into the lumen contained inclusions. Acinar cells were not involved.
There were lesions at all levels of the respiratory tract. Cellular debris and mucus were adherent to the epithelium of the external nares ; acinar and ductal epithelium of the mucous glands occasionally contained intranuclear inclusions. Epithelial cells of the nasal cavity and turbinates, nasal surface of the soft palate, pharynx, larynx, trachea, and major bronchi were hyperplastic, often swollen, and frequently contained inclusions. Of the foregoing respiratory sites, epithelium of the ethmoid turbinates was the most extensively altered. Inflammatory response in subepithelial connective tissues was limited to infiltration by small numbers of lymphocytes and neutrophils.
The lining of small bronchi and bronchioles was hyperplastic, ranging from 3 to 12 cells in depth, with consequent luminal narrowing ( Fig. 5 ). Germinal-cell layers were often 2 to 3 cells thick and somewhat disoriented. Inclusions were most frequent in the epithelial cells near the lumen and their numbers appeared to be inversely proportional to the degree of epithelial hyperplasia (Fig. 6) .
Thick bronchial and bronchiolar exudate contained degenerate neutrophils and macrophages, cosinophilic necrotic debris, and sloughed epithelial cells, many of which contained large, intensely basophilic inclusion bodies (Fig. 6) . In areas where bronchioles were occluded by such exudate they often had complete sloughing of the epithelium and disrupted musculature. In these instances peribronchiolar supporting tissues and adjacent alveoli were infiltrated with neutrophils, macrophages, and lymphocytes. Some areas of peribronchiolar inflammation had coalesced with similar adjacent foci. In nearby areas of lesser involvement alveoli frequently had enlarged septal cells, focal septal necrosis, and abundant alveolar macrophages while other alveoli merely appeared collapsed or moderately overdistended.
Pancreatic lesions were focal, involved single lobules or groups of lobules, and varied in character from one focus to the next. Areas of acute change altsrnated with others in reparative stages (Fig. 7) . In foci of acute change acinar cells were swollen or necrotic with nuclear alterations varying from enlargement with marginated clumped chromatin to complete rhexis. There were small accumulates of neutrophils in foci of necrosis. Intranuclear inclusion bodies were numerous and prominent in secretory cells. Where supporting stroma had been destroyed the acinar pattern was lost. Islct cells could not be found within damaged areas but were normal elsewhere. Lobules in reparative stages contained large amounts of fibrous connective tissue, histiocytes, a few neutrophils, and a few persisting epithclial cells in which inclusions were common (Fig. 7) .
Ducts draining damaged pancreatic lobules contained an exudate consisting of degenerating neutrophils, macrophages, sloughed epithelial cells, and glandular sccretions. Sloughed epithelial cells frequently containcd prominent intranuclear inclusions. Attached ductal lining cells were swollen and hyperplastic; their nuclei and cytoplasm were often vesiculated and many nuclei contained inclusions. In large ducts the greatly thickened epithelium was often in folds or papillae and contained clefts. ConsequentIy, ductal lumens were markedly narrowed and were often partially occluded by plugs of sloughed cells.
Focal, disseminated, hepatic degeneration and necrosis were accompanied by sinusoidal congestion and hemorrhages. In areas of necrosis there were a few neutrophils, histiocytes, and enlarged I<UPFFER cells. Adjacent hepatocytcs were swollen with increased cytoplasmic eosinophilia and loss of normal orientation. No inclusion body was seen in any cell type within these foci of hepatic involvement.
Lymphoid follicles were very scarce in somatic and visceral lymph nodes ; lymphoblasts and mature lymphocytes were greatly reduced throughout the nodes. MediastinaI, bronchial, and cervical nodes had hyperplastic fixed reticuloendothelial cells (Fig. 8 ). All the nodes contained many free macrophages. Splenic folliclcs were virtually nonexistent; their normal histologic positions contained only a very few lymphocytes, macrophages, and mildly proliferated reticuloendothelial cells. Neutrophils were scattered throughout the red pulp and stromal elcments appeared abnormally prominent because of the paucity of lymphocytes.
In one kidney, 2 medium-sized interlobular arteries contained nonocclusive mural thrombi. Infrequently, renal arcuate arteries had small accumulates of neutrophils in their medial and adventitial coats which extended into the intertubular stroma. Subcapsular lesions seen on gross examination could not be identified in the sections histologically. Luminal epithelial cells of the renal pelvis were midly enlarged and contained numerous intranuclear inclusion bodies ( Fig. 9 ). Transitional epithelium of the urinary bladder was covercd by mucus which contained numerous neutrophils and sloughed epithelial cells. Attached surface epithelial cells frequently contained intranuclear inclusions and neutrophils were scattered between these cells.
No significant lesion was recognized in guttural pouches, esophagus, stomach, small and large intestine, ovaries, uterus, vagina, adrenals, pituitary, thyroid, parathyroid, thymus, eyes, brain, peripheral nerves, skeletal muscle, heart, major blood vessels, and bone marrow. Histopathologic lesions in Case ZZ were virtually identical to those seen in Case I except: labial and parotid salivary glands and pancreas were normal, liepatic lesions were less extensive, and renal alteration was limited to the pelvic epithelium.
Lesions in the lungs of Case ZZZ were identical to those in Case I; no other tissue was available. Case ZV had characteristic alterations in the trachea, lung, spleen, and bronchial lymph node but no lesion was seen in the adrenal or kidney. In Case I/ lung, spleen, and lymph node contained lesions identical to those seen in Case I, except alveolar lining cells had infrequent intranuclear inclusion bodies and septal necrosis was more severe. No lesion was seen in the intestine, thyroid, and bone marrow. Characteristic lesions were recognized in the lung of Case VZ but none was seen in kidney, skeletal muscle, or liver.
Case V I I had many pulmonary lesions identical to those of Case I but inclusions were found only in alveolar lining cells. There were characteristic lesions of the lung of Case VIU; the liver of this foal had focal lipidosis. Case ZX had typical alterations in the lung and spleen, numerous focal areas of necrosis with hemorrhage in the liver, and a small renal cortical infarct. Case X had severe, characteristic pulmonary lesions with marked bronchiolar hyperplasia and diffuse septal necrosis, intranuclear inclusions in alveolar lining cells and bronchiolar epithelium, and widespread lipidosis of hepatocytes.
Attempts at Bacterial and Mycoplasmal Isolation
Tissues from 7 of the 10 cases described were subjected to bacteriologic culture with the following results : beta hemolytic streptococci were identified from the lungs of Cases I, VII, and X, Aspergillm sp. from the lung of Case IV, E. coli from the lungs and intestine of Cases 111, IV, V, and VII, Racillzls sp. and Protew sp. from the intestine and lung of Case VI, and Cog~nebacterium sp. from the lung of Case V. No mycoplasmal organism was isolated from the lung, liver, or spleen of Cases I and 11; isolation from Cases I11 to X was not attempted. 
Viral Isolation and Characterization
Cytopathic effect was evident in HK2 cells on 2nd passage of the filtrate from the pancreas of Case I. No growth of bacteria or mycoplasma occurred on culture media inoculated with this same filtrate. Control TC tubes were negative. Isolative procedures were repeated 10 months later with filtrates from the lung and pancreas; CPE occurred in HK2 cells within 96 h of incubation.
Filtrate prepared from the lung of Case I1 caused CPE in HK2 cells on 2nd passage. Bacterial and mycoplasmal culture media inoculated with this filtrate exhibited no growth.
The CPE of the virus from Cases I and I1 on HI<2 cells was characterized by the formation of clumps containing 3 to 15 rounded, highly refractile cells many of which had stringy cytoplasmic processesg. Monolayers of HIC2 cells on coverslips inoculated with the viral isolate and incubated for 24 h contained some dead cells and many cells with large polymorphic intranuclear inclusions (Fig. 10 ). Coverslip preparations of HK2 cells in monolayers at 48 h PI had lost more than % of their cells but many of the remaining attached cells contained characteristic intranuclear inclusions. By 72 h PI only scattered cells remained and most of them contained inclusions. Infected cells on cover-slip preparations stained by the FEULGEN technique were seen to have large excesses of intranuclear DNA-positive material when compared to similarly processed control cells.
Antisera to equine herpesvirus types 1, 2, 3, and 4 in SN tests against the pancreatic viral isolate did not alter characteristic CPE or replication of this agent. Serum from the rabbit hyperimmunized with the pancreatic viral isolate prevented CPE and viral replication in SN tests against isolates from the lung and pancreas of Case I and the lung of Case 11. Infected control tubes developed typical CPE.
Exposure of the pancreatic viral isolate to ether before inoculation onto HK2 cells did not alter the occurrence or pattern of CPE nor did it alter viral titer in subsequent quantitative evaluations.
Pancreatic viral isolate was shown to possess adenoviral groupspecific antigen by compliment fixation tests with adenovirus type 1 antiserum.
FUDR-treated HK2 cells inoculated with PVI did not develop any CPE, but infected control HK2 cells did, while HK2 cells treated only with FUDR and uninfected HK2 cells remained normal. These test reactions indicate that the pancreatic viral isolate is a DNA virus.
Discussion
Although KOCI-I'S postulates have not yet been fulfilled, this disease appears to be an adenoviral infection about which little information previously existed. Our present recognition of the disease only in Arabian foals may suggest differing susceptibility between equine breeds. Recent reports by others concerning respiratory conditions in foals possibly related to adenoviral infections have also dealt exclusively with foaIs of the Arabian breed121 22*. These circumstances, while appearing significant, should not be regarded as indicating that this viral infection be limited to the Arabian breed. Clinically manifest or silent infections by this virus may occur but pass unrecognized, as is suggested by the finding of adenoviral antibody in 43 of the 178 horses in England5 and 83% of 23 horses in Pennsylvaniazz.
The apparent high susceptibility of some Arabian foals to this virus could be related to factors affecting active or passive immunity of the foal. These could include inability of individual mares to produce circulating antibody against this antigen, improper transfer of immune substances into the colostrum, impaired absorption or utilization of colostral antibody by the foal, or altered development of immunologic competence in the foal. The time of onset or the cause of lymphoid follicular atrophy in this syndrome has not been determined; however, this alteration must influence the foal's response to this virus. If experimental transmission studies currently in progress indicate that foals of the Arabian breed be especially susceptible and if no typical spontaneous case be encountered in foals of other breeds, the possible role of genetic factors relating to susceptibility should be investigated.
The consistent occurrence of this disease in sucklings indicates that some age-correlated, contributory circumstance exists that favors initiation and progression of this infection. Evidence exists that before the intake of colostrum the normal foal has no gamma globulin in its serum but that following the intake of colostrum, serum levels ofthis globulin increase dramatically until 3 days of age. This concentration of antibody subsequently decreases by approximately 50% by 2 months of age at which time the level again begins to elevate**. This information suggests periods during which the foal's immunologic protection be low and seems to correlate with the age of incidence of the disease under consideration.
Although complete information was not available for all cases, clinical signs, hematologic findings, and gross features at necropsy were very similar among this group of foals, but none was pathognomonic of this disease. Pneumonia was the most consistent gross lesion, but in one animal killed in extremis gross pulmonary involvement was of minor extent. Relationship of hepatic lesions, seen in several cases, to the adenovirus has not been established. Data obtained from the small number of cases in this series were insufficient to determine whether the gross pancreatic lesions be sufficiently common to be diagnostically helpful.
Histopathologic features are significant in the diagnosis of this disease. The intranuclear inclusion bodies found in these 10 cases were sufficiently characteristic to permit differentiation of this infection from other presently recognized viral infections of horses. Hyperplasia accompanying inflammation of the epithelia lining the respiratory tract and salivary and pancreatic ducts is suggestive of this condition. Atrophy of lymphoid follicles and the scarcity of lymphocytes are consistent findings.
Although signs of pneumonia dominated the clinical picture in each case, lesions in a given organ varied in severity from one case to the next, suggesting the possibility that a variety of clinical signs and patterns of necropsy lesions could attend this disease. In the Arabian foals studied, the disease was progressive and unrelenting in its course and, despite a wide variety of therapeutic measures, all the foals died or were killed in extremis.
Failure to isolate a bacterial pathogen common to a high percentage of cases or to isolate any mycoplasma eliminates them from consideration as primary etiologic agents; however, we do not wish to minimize the role of secondary invaders in this disease.
Viruses isolated from tissues of 2 foals described in this article appear to belong to the adenoviral group as determined by CF reactions, hemagglutinating properties, ether resistance, CPE in tissue culture, nucleic acid type, and type and location of inclusion bodies. It would be premature to refer to this agent as an equine adenovirus since its host range has not been determined.
The geographic incidence of this disease is not known, but our work indicates its presence in at least 4 states in the United States of America while work of other$. 12, 22 suggests that adenoviral infections have occurred in horses in other states in the United States of America, in England, and in Australia.
Artificial transmissive studies being conducted will permit investigation of the pathogenesis of this disease, comparison between experimental and naturally occurring cases, and evaluation of antemortem findings to aid in diagnosis. Further viral characterizations including ultrastructural investigation of this agent in tissues of affected animals and in tissue culture are being conducted.
Summary
A fatal adenoviral infection was recently recognized in suckling Arabian foals from Colorado, Kansas, Nebraska, and Wyoming. Affected foals had clinical signs of pneumonia accompanied by fever, absolute lymphopenia, and neutropenia. Characteristic lesions with typical adenoviral inclusions occurred in respiratory epithelium of all cases. Other tissues with significant changes and inclusion bodies were conjuctiva, urinary mucosa, pancreas, and salivary glands. Lymphoid follicular atrophy and hepatic degeneration were frequent but were not accompanied by inclusions.
Viruses isolated from 2 foals affected with this disease were identical and had characteristics typical of those of the adenoviral group.
